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1
INVENTORY CONTROL PROCEDURE

TECHNICAL FIELD OF THE INVENTION

The present invention relates to an inventory control
procedure use in for assembling equipment, which inventory
control procedure supplies materials at various stations
along an assembly line without providing excess amounts of
these materials.

BACKGROUND OF THE INVENTION

In assembling equipment using an assembly line
procedure, one must have available a suitable supply of
materials at various assembly stations along the assembly
line so that work flows smoothly and without interruption
due to a shortage of materials. Ideally, the suitable supply of
materials must not be so large that great expense is entailed
in an oversupply of materials at the various assembly
stations. This is a well known problem in manufacturing and
past solutions have relied on linear forecasting models to
help determine appropriate amounts of materials to store at
the various assembly stations. These solutions have failed in
that they have resulted in purchasing and storing larger
amounts of materials than are actually required by the
assembly line procedure. As a consequence, the prior art
methods require excessive inventories to support assembly
of equipment.

In light of the above, there is a need in the art for an
inventory control procedure which supplies materials at
various stations along an assembly line without providing
excess amounts of these materials.

SUMMARY OF THE INVENTION

Advantageously, embodiments of the present invention
solve the above-identified need in the prior art and provide
an inventory conftrol procedure which supplies materials at
various stations along an assembly line without providing
excess amounts of these materials. In particular, an embodi-
ment of the present invention is an inventory control pro-
cedure which operates in conjunction with an inventory
control system to manage a manufacturing process along an
assembly line, which assembly line is comprised of(a)
assembly stations, (b) stock areas which are associated with
the assembly stations for storing associated materials for use
in an assembly function which is performed at the assembly
station, and (c) information apparatus for transmitting sup-
ply information to and for receiving order information from
the inventory control system, which inventory control pro-
cedure comprises the steps of: (a) the inventory control
system sending the order information to one or more of the
information apparatus at the assembly stations; (b) receiving
the order information at the one or more information appa-
ratus at the assembly stations; (c) performing the assembly
functions at the one or more assembly stations using the
associated material which are stored at the associated stock
areas; (d) entering supply information relating to associated
materials at the associated stock areas which are used in the
assembly function into the information apparatus at the
assembly stations; (¢) transmitting the supply information to
the inventory control system; (f) the inventory control
system determining whether to order associated materials on
the basis of data and placing an order; (g) entering delivery
information relating to associated materials at the associated
stock areas into the information apparatus at the assembly
stations; (h) transmitting the delivery information to the
inventory control system; wherein the step of the inventory
control system determining whether to order associated
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materials on the basis of data and placing the order com-
prises the steps of: determining whether the amount of
material at a stock area is at or less than ROP and, in that
case, placing an order where ROP is determined in accor-
dance with the following formula:

ROP=Greater of (SDK of DGR} (OGT+SPTHT)-1)
*DGR+Buffer Stock where: SDR is a statistical daily rate;
DGK is a daily going rate; OGT is an order generation time;
SPT is a supplier prep time; IT is an in-transit time; and
Buffer Stock includes an amount of additional material
which acts as a buffer for exceptions.

In a preferred embodiment of the present invention, DGR
is based on a forecast of demand; OCT is a time between
reaching ROP and placing an order in the hands of a
supplier, either in-house or outside; SPT is a time required
by a supplier to prepare an order for shipment; IT is an
in-transit time from a supplier’s dock to an assembly station.

BRIEF DESCRIFTION OF THE FIGURE

The FIGURE shows, in pictorial form. an assembly line
which operates in accordance with the inventive inventory
control procedure.

DETAILED DESCRIPTION

The FIGURE shows, in pictorial form, assembly line
1000 which operates in accordance with the inventive inven-
tory control procedure. As shown in the FIGURE, assembly
line 1600 is comprised of assembly stations 100-500.
Further, as shown in the FIGURE, all of assembly stations
100-500 have associated materials which are stored at stock
areas 102-502, respectively. The associated materials are
used for a particular assembly function which is performed
at the particular assembly station. Still further, as shown in
the FIGURE, all of assembly stations 100-500 can commu-
nicate with inventory control system 600 by means, for
example, of terminals 101-501, respectively. Information is
entered into terminals 101-501, respectively, at assembly
stations 100-500, respectively, either automatically or
manually. Further, inventory control system 600 sends infor-
mation to assembly stations 100-500, respectively, which
information is communicated to personnel at the assembly
stations by means of terminal 101-501. The information
entered into terminals 101-501 comprises: (a) the mount of
a particular type of material which is being consumed in the
assembly function performed at the particular assembly
station and (b) the mount of the particular type of material
that is being delivered to the stock area for that assembly
station. As is known in the art, the type and mount of
material that is being consumed or delivered may be entered
manually by, for example, keyboard entry or it may be
entered automatically by a laser bar code reader that scans
a bar code which is imprinted on packaging or on labels
affixed to materials at the assembly station. However, those
of ordinary skill in the art should understand that the present
invention is not limited by the manner in which the infor-
mation is communicated to inventory control system 600,
The information sent to terminals 101-501 from inventory
control system 600 comprises, among other things, an order
to perform an assembly function to produce materials which
are to be delivered to other assembly stations along assem-
bly line 1000. The materials which are produced at assembly
stations, other than the final assembly station, are stored in
the stock areas of assembly stations along assembly line

1000.

Let us consider one example of the manner in which an
embodiment of the inventive inventory control procedure
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operates as a means of explaining the present invention.
Assume that inventory control system 600 receives an order

to manufacture an apparatus. In response to the order,
inventory control system transmits an order to terminal 101
at assembly station 100 to perform its assembly function. In
a preferred embodiment, terminal 101 includes a display, for
example, a CRT display with a hard copy printout so that an
order to begin manufacture may be communicated to assem-
bly station 100. Assume for the purposes of this example that
the assembly function performed at assembly station 100

requires one piece of material stored at stock area 102.
Information is entered at terminal 101, for example, by an
operator, and transmitted to inventory control system 600
which states that one piece of material has been consumed
in the assembly function performed in satisfying the order at
assembly station 160. In response to this information, inven-
tory control system 600 determines whether an order must
be placed to replenish the materials at stock area 102 and, if
an order is to placed, the amount of materials which are to
be requested in the order. Then, in accordance with this
decision, inventory control system 600 places an order to
replenish the material at stock area 102 from an in-house
manufacturing facility or from an outside supplier. The order
may be placed by a number of methods. For example, in a
preferred embodiment of the present invention, an order may
be faxed directly from inventory control system 600 to the
in-house manufacturing facility or to the outside supplier. Of
course, as those of ordinary skill in the art can readily
appreciate, an order for materials to be delivered to an
assembly station which is in the middle of the assembly line
may entail an order to carry out an assembly function at an
assembly station further up the assembly line.

After the assembly function is completed at assembly
station 100, the equipment produced at assembly station 100
is delivered to a stock area, for example, stock area 202, for
use in the assembly function which is performed at, for
example, assembly station 200. This procedure is repeated
until the entire apparatus is assembled after assembly station
500.

In accordance with the present invention, an assembly
function at a particular assembly station is carried out only
when the particular material produced by that assembly
function is needed in accordance with the above-described
decision of inventory control system 600. Advantageously,
an assembly function is authorized or an order placed for
material to an in-house manufacturing facility or an outside
supplier only when there is an immediate need. i.e., when the
material has been pulled from a stock area at an assembly
station.

In accordance with the present invention, inventory con-
trol system 600 places an order for a particular material
whenever the material at the stock area associated with a
particular assembly station reaches its ReOrder Point (ROP).
The system will take into account any outstanding replen-
ishment orders and will only order more material if the
combined amount on hand plus the amount on order is at, or
less, than ROP. As described above, in a preferred embodi-
ment of the inventive inventory control procedure, whenever
a material reaches ROP, inventory control system 680 auto-
matically faxes a copy of an order to a vendor.

In accordance with the present invention, ROP is a single
element which is used to determine the amount of material
to be maintained in a stock area at an assembly station. The
optimum amount for ROP is determined in accordance with
the following formula

ROP=Creater(SDR, DGR }+{(OGT+SPT+IT}-1)*DGR-+Buffer
Stock
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where: SDR is a statistical daily rate; DGR is a dally going
rate; OGT is an order generation time; SPT is a supplier prep
time; and IT is an in-transit time. For example, assume the
following: SDR=10; DGR=8; OCT=1; SPT=1; IT=3; and
Buffer Stock=0. For this case, ROP=4..

The term Buffer Stock includes an amount of additional
material which acts as a buffer for exceptions to the standard
formula to account, for example, for high failure rates,
vendor/transportation problems, and so forth. Daily Going
Rate (DGR) for each item of material is based on a forecast
of demand for, for example, the next six (6) months divided
by the number of working days in that period of time. Order
Generation Time (OGT) is the time between reaching ROP
and placing an order in the hands of a supplier. Supplier Prep
Time (SPT) is the time required by a supplier to prepare an
order for shipment. In-Transit Time (IT) is the in-transit time
from a supplier’s dock to an assembly station.

In accordance with the present invention, ReOrder Quan-
tity (ROQ) is determined using standard packaging sizes as
a key element. Further, in accordance with a preferred
embodiment of the present invention, all material is ordered
in standard packaging size lots only. For example, for some
types of material, ROQ is calculated at 5 times DGR,
rounded up to the standard packaging size. For other classes
of material, ROQ is calculated as 20 times DGR, rounded off

to the standard packaging size and adjusted to physical
capacity constraints at the stock area of the assembly station.

In accordance with the present invention, KBL is the sum
of ROP and ROQ and is the maximum amount of material
that should ever be at the stock area of an assembly station.
Most times, the amount at the stock area will be lower than
KBL since there will be additional material consumed
between the time ROP is reached and the ROQ amount is
received at the assembly station.

The following describes the method for achieving a value
of SDK which is referred to as the 97% Statistical Daily
Kate (97% SDK). The 97% SDK is obtained by collecting
daily usage history over a number of days. These daily usage
numbers are then sorted from highest to lowest usage. The
daily usage number occurs on the day which is from the top
of the period (in days) is the 97% SDK. This is explained in
the following example. In a typical 3-month period, there are
65 working days during which one would normally expect
to pull parts from assembly stations. 97% of 65 is 63.05,
therefore, we would use the third highest daily number as the

97% SDK

Ranked Ranked 9% of days

Usage Days i period
34 65 100%
29 64 98%
21 63 7% += O7th percent of usage days n
19 62 95% period. Ranked usage for the
18 61 94% period was 21 on that day.
18 60 2% Therefore, the 97% SDR will be 21.
17 39 Q1%
! ! I
0 1 0%

Those skilled in the art will recognize that the foregoing
description has been presented for the sake of illustration
and description only. As such, it is not intended to be
exhaustive or to limit the invention to the precise form
disclosed. For example, modifications and variations are
possible in light of the above teaching which are considered

to be within the spirit of the present invention.
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What is claimed is:

1. An inventory-control procedure which operates in
conjunction with an inventory control system to manage a
manufacturing process along an assembly line. which
assembly line is comprised of (a) assembly stations, (b)
stock arcas which are associated with the assembly stations
for storing associated materials for use in an assembly
function which is performed at the assembly station, and (c)
information apparatus for transmitting supply information to
and for receiving order information from the inventory
control system, which inventory control procedure com-
prises the steps of:

the inventory control system sending the order informa-
tion to one or more of the information apparatus at the
assembly stations:

receiving the order information at the one or more infor-
mation apparatus at the assembly stations;

performing the assembly functions at the one or more
assembly stations using the associated material which

are stored at the associated stock areas:

entering supply information relating to associated mate-
rials at the associated stock areas which are used in the
assembly function into the information apparatus at the
assembly stations;

transmitting the supply information to the inventory con-
trol system;

the inventory control system determining whether to order
associated materials and placing an order;

entering delivery information relating to associated mate-
rials at the associated stock areas into the information
apparatus at the assembly stations;

transmitting the delivery information to the inventory
control system;
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wherein the step of the inventory control system deter-
mining whether to order associated materials and plac-
ing the order comprises the steps of;

determining whether the amount of material at a stock
area is at or less than ROP and, in that case, placing an
order where ROP is determined in accordance with the
following formula:

ROP=Greater of (SDR or DGR)H(OCT+SPT+IT)-1)
*DGR+Buffer Stock where: SDR is a statistical daily
rate; DGR is a daily going rate; OCT is an order
generation time; SPT is a supplier prep time; IT is an
in-transit time; and Buffer Stock includes an amount of
additional material which acts as a buffer for excep-
tions.

2. The inventory control procedure of claim 1 wherein
DGK is based on a forecast of demand; OCT is a time
between reaching ROP and placing an order in the hands of
a supplier, either in-house or outside; SPT is a time required
by a supplier to prepare an order for shipment; IT is an
in-transit time from a supplier’s dock to an assembly station.

3. The inventory control procedure of claim 2 wherein the
step of placing an order comprises faxing an order to a
supplier.

4. The inventory control procedure of claim 3 wherein the
step of receiving information from the inventory control
system comprises receiving the information on a visual
display apparatus.

3. The inventory control procedure of claim 4 wherein the
step of entering information comprises entering the infor-
mation by way of a bar code reader.
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